Abstract
Introduction

54
The budget of atmospheric CO 2 is widely studied using the temporal and spatial variations in C is useful to differentiate the exchange of CO 2 with the ocean and land-biospheres. This 59 is due to the fact that the photosynthetic discrimination against 13 
The reproducibility (1- standard deviation) for air CO 2 measurements was established from produced at higher temperatures, i.e., of combustion origin.
334
In the sub-urban location (Academia Sinica Campus), [CO 2 ] averaged over four months was 335 410±10 ppmv (Table 4) , which was ~15 ppmv higher than that observed over the South Figure 2D ) added to the background (-8.5 ‰). Similarly, the same conclusion Figure 2E ) and ~40 ‰ respectively. Thus, we conclude that the main 389 factor that affected the changes in concentration as well as the isotopic compositions in night-
‰ (intercept in
390
The daytime net uptake rate can be estimated by taking the changes from early morning to shown by the  47 values of CO 2 in the early morning and night-time ( Figure 3A-3C ) and that 421 collected on a cloudy day with suppressed photosynthetic activity ( Figure 3D ). The close-422 thermodynamic equilibrium at reduced photosynthetic condition is also shown in Figure 4A that deviation in  47 from that expected at ambient temperature is small. On sunny days, the ( Figure 3A-3C ), but became significant when the photosynthesis was weak ( Figure 3D ). material left and ε is the enrichment factor. Figure 8A shows the concentration profiles for 
476
Catalytic converter which oxidizes CO and hydrocarbons to CO 2 probably reset the clumped 477 signatures at relatively lower temperature. During combustion water-vapor is also released.
478
We observed that the exhaust gas contained a large amount of water vapor, part of which got 479 condensed on the exhaust pipe and the front part of the magnesium perchlorate column.
480
Partial equilibration with the stream of the exhaust gas and water inside catalytic converter Carbon Keeling plot for marine and coastal air CO 2 gave an intercept of -13.61±1.14 ‰ of the intercept (-13.6 ‰) was significantly less than this. Therefore, we conclude that the 505 CO 2 produced in the deeper ocean is partially equilibrated with the dissolved inorganic 506 carbon before releasing to the atmosphere. which were found to be close to thermodynamic equilibrium with the underlying sea surface water at the sea surface temperature ( Figure 5B ). This is due to the same water-CO 2 exchange Table S3 were probably due to mixing of the local air with that transported from the south of Taipei. type with δ 13 C in the range of -9 to -19 ‰ and a global average of -13 ‰ (Deines, 1980 was also expected specifically due the collection of samples at the grass level. However, in an 620 open system, it is difficult to assess this with limited data points. on the three sides of the sampling spot made the site nearly isolated from the surroundings.
628
As a result the Δ 47 values were observed to be similar to the thermodynamic equilibrium 
664
We showed that  47 can serve as an independent tracer for studying photosynthesis. Though 
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All the data used in the manuscript are also presented in the form of Tables. 
